The question pursued in this study was when neural activity appears in the cortico-basal ganglia system that could predict alternate behavioral responses in a reaction time (RT) task. In this protocol, rats first performed a nose poke to initiate a trial, depressed a lever when presented, and then released the lever after a tone cue. Multiple-channel, single-unit recordings (up to 62 units) were obtained simultaneously from the prefrontal cortex, the dorsal medial striatum, the globus pallidus, and the substantia nigra pars reticulata in a single rat during a session. Results indicated that (1) global alterations of neural activity appeared in clusters, which was associated with different behavioral components and observed in each of the targeted areas; (2) small independent subsets of neurons responded differently between error (lever was released before tone presentation) and correct trials (lever was released within 0.5 s after tone onset) during these behavioral episodes; (3) significant correlations between RTs and single units activities were found in the early preparation phases of the task. The results reveal that complex early preparatory activity exists several seconds before the final movements in a RT task, which may determine executive functions leading to rapid decoding of alternate behavioral performances.
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Introduction
Accurate performance of a reaction time (RT) task requires anticipation and coordination of sensory and motor functions. With the ability to rapidly decode cues that affect initiation of movement, the frontal cortico-basal ganglia system is thought to be a flexible system involved in processing and integrating sensorimotor information into an executive role over many complex and diverse cognitive functions. These include not only movements required by simple RT tasks, but delayed responses requiring working memory task components (Chang et al., 2002; Deadwyler et al., 1996; Hampson et al., 1996 Hampson et al., , 1999 Hampson et al., , 2000 Hampson and Deadwyler, 1996) , coding of place and directional information (Crutcher et al., 1990; Callaway and Henriksen, 1992; Lavoie and Mizumori, 1994; Pratt and Mizumori, 1998) , the alteration of error versus correct task
Abbreviations: DMS, dorsal medial striatum; EP, entopeduncular nucleus; GP, globus pallidus; mPFC, medial prefrontal cortex; RT, reaction time; SNr, substantia nigra pars reticulata.
* outcomes (Chang et al., 2002; Deadwyler et al., 1996; Hampson et al., 1996 Hampson et al., , 1999 Hampson et al., , 2000 Hampson and Deadwyler, 1996) , seeking of specific reward (Chang et al., 1994 (Chang et al., , 1998 (Chang et al., , 2000 Mulder et al., 2000) , and decoding of complex information required for an executive role in selection of a response (Takenouchi et al., 1999) . The basal ganglia are in a pivotal position to process descending information from cortical regions to regulate motor function (Alexander et al., 1990; Pennartz et al., 1994) . Two basal gangliathalamocortical pathways are postulated to be involved in motor regulation. A 'direct pathway' consists of a GABAergic projection from the striatum to the entopeduncular nucleus (EP)/substantia nigra pars reticulata (SNr) while an 'indirect pathway' reaches the EP/SNr by relay through globus pallidus (GP) and subthalamic nucleus (Grofova et al., 1982; Kita and Kitai, 1991; Wilson et al., 1982) . The output from EP/SNr projects back to the cortices via thalamic nuclei. Together, these circuits form a functional network for initiation and selection of movement. The question arises as to in which subsets of neurons, and in what temporal sequence the activity appears in this complex system that leads to the execution of specific behaviors.
This functional anatomic organization of the frontal corticobasal ganglia system provides a possible basis for its involvement in regulation of a simple RT paradigm (lever release after tone
